Enzyme replacement therapy in ENU2 phenylketonuric mice using oral microencapsulated phenylalanine ammonia-lyase: a preliminary report.
The presence of an extensive enterorecirculation of amino acids between the intestine and the body allows the removal of systemic phenylalanine in PKU rats by oral microencapsulated phenylalanine ammonia lyase. The work presented in this article has the main goal of assessing the feasibility of yeast phenylalanine ammonia-lyase (PAL) loaded collodion microcapsules in reducing elevated plasma phenylalanine concentrations to standard levels in genetically mutated PKU mice, within a 30 day time frame. The distinguishing aspect from previous studies lies in the available animal model. Rather than artificial induction of elevated phenylalanine plasma levels, the mice representing the human phenylketonuric condition, are mutated strains which are deficient in the enzyme phenylalanine hydroxylase. The first in vivo study established a method for orally feeding microcapsules, both control and enzyme loaded, over 30 consecutive days, by mixing with soft, unripened cheese. Under this unique regime a decrease of 51.3% +/- 9.02% in phenylalanine plasma levels was observed after 23 days. Reduction in the phenylalanine plasma levels to within the desired maintenance range of 250-1000 umol/L was observed in 2 out of 4 PAL treated mice, with only 50% of the PAL dose used in previous rat studies by Chang's group. The second animal study confirmed the finding in the first in vivo study that there is no significant decrease in the plasma phenylalanine levels within the first seven days. This may be due to the severely deteriorated physical condition of the ENU mice used, the PAL enzyme preparations available or the fact that normal mice contain 10 times the amount of phenylalanine hydroxylase as compared with humans, thus requiring larger doses of PAL in order to be effective in a shorter time span.